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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a high quality DC 
motor equipped with a varistor disposed between 
commutator segments by providing a conductive resilient 
body having the opposite end parts pressing the varistor 
and the inner circumference of a holding ring and and 
the central part pressing each commutator segment. 

SOLUTION: A commutator segment 2 is supported, at the 
other end part 22 thereof, by the supporting part of a 
commutator core 3 and secured by means of a securing 
ring 4. The commutator segment 2 is secured, at one end 
part 21 thereof, to the commutator core 3 by the 
pressing force at the central part and opposite end 
parts of a conductive resilient body 7 located between 
the inner circumference of a holding ring 5 and the 
outer circumference at one end part of commutator 
segment 2. A varistor 6 is held by the opposite end 
parts of conductive resilient body 7. Consequently, a 
current being generated when one brush touching two 
commutator segments is separated therefrom and 
eliminating the potential difference flows sequentially 
through the commutator segment 2, the conductive 
resilient body 7, the varistor 6, an adjacent conductive 
resilient body 7, and an adjacent commutator segment 2, 


thus causing no discharge . between the adjacent 
commutator segments 2. This structure prevents spark 
discharge between commutator segments 2. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In a DC motor, this invention carries out contact rotation with a brush, and 
about the commutator equipped with two or more commutator segments, in case said brush estranges 
with said one commutator segment especially, it relates to the commutator equipped with the varistor 
for preventing the spark discharge generated between said commutator segments, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] The thin anchor ring-like disk is used for the varistor used between the 
commutator segments of the conventional DC motor. In case this varistor is attached in a motor 
rotator and it fixes, the electrode location of a varistor is fixed by doubling the location of a 
commutator segment and soldering it everywhere. 

[0003] In the DC motor of the above-mentioned publication, when a varistor was fixed to a motor 
rotator, there was a problem that the activity which joins with soldering each commutator segment 
and the varistor front face which ****s in it, respectively was required, and a production process 
increased. 

[0004] Then, a design which is indicated by JP,2-88460,U was able to be considered. This 
commutator fits in the annular member (varistor) which establishes a crevice in a revolving shaft and 
has the conductivity of resistance in this crevice. And commutator polarization is arranged on the 
peripheral face of this annular member. In the DC motor indicated by said official report, the 
configuration which establishes a crevice in a commutator shaft, fits a varistor into the crevice, fixes 
and forms a commutator segment in the commutator shaft when manufacturing a commutator, and 
forms a slit after that is seen. 

[0005] However, in manufacturing the configuration currently indicated by said official report, by 
the approach of applying heat to the whole commutator and carrying out heat fixing of the 
commutator segment at a commutator nucleus, if a motor was very small, since the resin of a 
commutator shaft body would be used for fixing of a commutator segment, the commutator nucleus 
deformed or contracted by melting, and there was a problem that a commutator with an irregular 
commutator segment will be done, the electromagnetism to which adhesives adhere also to a varistor 
front face, a varistor and the commutator segment of electric contact are lost, and a varistor achieves 
a commutator segment by the approach of fixing with adhesives etc. on a commutator shaft on the 
other hand - there was a possibility that the effectiveness of noise prevention might no longer be 
acquired. 

[0006] This invention aims at obtaining the DC motor equipped with the varistor between the high 
commutator segments of quality nature with few incidence rates of defectives, such as deformation, 
in consideration of the above-mentioned fact. 
[0007] 

[Means for Solving the Problem] In the commutator of claim 1 of this invention, the other end of a 
commutator segment is supported by the supporter of a commutator nucleus, and is fixed to a 
commutator nucleus with a stop ring. On the other hand, the conductive elastic body is cylindrical 
and the end section of a commutator segment is fixed to a commutator nucleus by the thrust of the 
center section in the conductive elastic body which exists between the inner circumference of a 
retaining ring, and a commutator-segment end section periphery, and both ends. And a varistor is 
mutually held by the thrust of the both ends in a conductive elastic body. Moreover, since the 
varistor, the conductive elastic body, and the commutator segment touch, electric energization of 
them is carried out. Therefore, since the current which cancels the rapid potential difference 
generated when one brush separates from the condition which the brush contacted between two 
commutator segments flows one by one to a commutator segment, a conductive elastic body, a 
varistor, the next conductive elastic body, and the next commutator segment, it does not discharge 
between adjacent commutator segments. Therefore, the spark discharge between commutator 
segments can be prevented. 

[0008] Moreover, in order to hold.using the thrust of a conductive elastic body, without using 


melting fixing of adhesives and a commutator nucleus in order to make a commutator segment hold 
in a commutator nucleus, it is effective in a commutator nucleus transforming or not reducing. 
Therefore, the commutator equipped with the high varistor of quality nature with few incidence rates 
of defectives, such as deformation, can be obtained. 

[0009] In the commutator of claim 2 of this invention, when the both-ends tip of said conductive 
elastic body turns to a shaft center, flat-surface contact is carried out with said varistor, since a center 
section turns to a shaft center and is crooked, the press to a varistor becomes homogeneity and it can 
ensure maintenance of a varistor. 

[0010] By the manufacture approach of the commutator of claim 3 of this invention, carry out 
contact rotation with a brush and it has two or more commutator segments. In the manufacture 
approach of the commutator equipped with the varistor for preventing the spark discharge generated 
between said commutator segments in case said brush estranges with said one commutator segment 
Arrange two or more commutator segments which have the end section and the other end to shaft- 
orientations both ends on the periphery of a resin commutator nucleus, and said the other end is 
supported to the periphery supporter in said commutator nucleus. The other end periphery side of the 
supported commutator segment is fixed to said commutator nucleus with a non-conductive stop ring. 
Insert a varistor in the insertion hole of retaining ring inner circumference, and said conductive 
elastic body is arranged to retaining ring inner circumference so that the both ends of a conductive 
rod-like elastic body may carry out the contact press of between varistors. The center section of said 
conductive elastic body is made crooked in a periphery side so that the space containing the 
commutator-segment end section may be formed, and the commutator-segment end section is 
inserted in said space. Consequently, the heat source for carrying out melting of adhesives or the 
commutator nucleus is less necessary, and the related manufacturing installation which operates 
them becomes unnecessary, and can manufacture with easy equipment. 
[0011] 

[Embodiment of the Invention] It is the detail perspective view having shown the first operation 
gestalt important section of the commutator concerning this invention. The operation gestalt of this 
invention first is shown and explained to drawing 1 and drawin g 2 . the commutator 1 which is this 
invention as shown in drawing 1 - two or more commutator segments 2, the commutator nucleus 3, 
a stop ring 4, a retaining ring 5, a varistor 6, and the conductive elastic body 7 - since -- it is 
constituted. And a commutator 1 is formed in the direct- current motor 8 as shown in drawing 2 , and 
DC motor 8 has a brush 81, and a shaft 82, the core iron core 83, a coil 84, a magnet 85 and the case 
housing 86. 

[0012] The commutator nucleus 3 is inserted in a shaft 82, and is being fixed to the end side of the 
core iron core 83. Two or more supporters 3 1 are formed in the perimeter of a shaft of this 
commutator nucleus 3. this supporter 31 is the same as the number of commutator segments 2 - 

[0013] The end section 21 is formed in an end and, as for the commutator segment 2, the other end 
22 is formed in the reverse other end. By inserting the other end 22 in a supporter 3 1, a commutator 
segment 2 is arranged around the commutator nucleus 3. 

[0014] A stop ring 4 consists of non-conductive resin, and it has on the periphery the supporter 31 
which supports the other end 22 of a commutator segment 2 so that it may not separate from the 
commutator nucleus 3. 

[0015] The perspective view of a retaining ring 5 is shown in drawing 3 . The retaining ring 5 
consisted of resin of a non-conductive ingredient, and is equipped with a step 56 and the varistor 
insertion hole 57 with a periphery 51, a pars basilaris ossis occipitalis 52, the shaft through tube 53, 
the step side face 54, . and the step base 55 with the inner circumference of a retaining ring 5. A shaft 
82 penetrates to the shaft through tube 53, that by which two or more arrangement of the commutator 
segment 2 was carried out is inserted between a pars basilaris ossis occipitalis 52 and the step side 
face 54, a varistor 6 is inserted in the varistor insertion hole 57, and the conductive elastic body 7 is 
arranged in the space surrounded by the step base 55, the periphery 51, and the commutator segment 
2. And this retaining ring 5 is arranged so that the commutator-segment 2 end section 21 may be 
covered, and maintenance immobilization is carried out so that the end section 21 of a commutator 
segment 2 may not separate from the commutator nucleus 3 by the thrust of the conductive elastic 


body 7. 

[0016] Avaristor6 is a kind of resistance member, and when a current flows to a varistor 6, there is 
an operation which prevents that the current flows rapidly. 

[0017] The conductive elastic body 7 is a rod-like thing which consists of a metal (for example, 
copper alloy) which is an electrical conducting material, and has flexibility to some extent. And it 
has the center section 72 which serves as both ends 71 and a center at the both sides of the 
conductive elastic body 7. Thrust is produced by storing this conductive elastic body 7 the inner 
circumference of a retaining ring 5, and between ****** varistor 6 in the condition of having been 
crooked. Consequently, maintenance immobilization of a commutator segment 2, a retaining ring 5, 
and the varistor 6 is carried out, and it has an electrical circuit called a commutator segment 2, a 
varistor 6, the conductive elastic body 7, the **** varistor 6, and the next commutator segment 2 by 
contacting, and does not discharge between adjacent commutator segments. Therefore, the spark 
discharge between commutator segments can be prevented. 

[0018] As shown in drawing 2 , after having been arranged, the half-solid-like pastes 9, such as 
grease, are formed in the conductive elastic body 7 neighborhood, and it protects that a commutator 
segment 2, a varistor 6, and the conductive elastic body 7 corrode. 

[0019] Next, the attachment sequence of the commutator of this operation gestalt is explained. A 
shaft 5 is pressed fit in the commutator nucleus 3, and it arranges, making two or more commutator 
segments 2 hold to each supporter 3 1 around the commutator nucleus 3. Next, the supporter side of a 
commutator segment 2 is firmly stopped with a stop ring 4. Here, a retaining ring 5, a varistor 6, and 
the conductive elastic body 7 are prepared first. A retaining ring 5 is arranged so that the pars 
basilaris ossis occipitalis 52 and the step base 55 of a retaining ring 5 may be up suitable, and as 
shown in drawing 4 (a), insertion arrangement of the varistor 6 is carried out at two or more varistor 
insertion holes 57, respectively. And the conductive elastic body 7 is arranged in the location which 
is between [ adjacent ] varistors and faces the step base 55, and between varistor 6 is made to hold 
and energize. At this time, the conductive elastic body 7 holds a varistor 6 at both ends 71 like 
drawing s (b), and is crooked toward the direction of a retaining ring medial axis in the center 
section 72. Then, in case the retaining ring 5 to which this varistor 6 was attached is attached in the 
side which is not the supporter of said commutator segment 2, the space Wl which you made it 
crooked outside with the fixture which does not illustrate the center section 72 of the conductive 
elastic body 7, and the conductive elastic body 7 opened like drawing 4 (c) is formed. Inserting in the 
space Wl the commutator nucleus 3 which has arranged the commutator segment 2, maintenance 
immobilization of the commutator segment 2 is carried out at the commutator nucleus 3 so that the 
conductive elastic body 7 may contact a commutator segment 2. After installation termination, the 
conductive elastic body 7 shows the operation which pushes and presses a varistor 6, a commutator 
segment 2, and the retaining ring 5 periphery 51 interior, and it energizes these electrically while 
maintenance immobilization is carried out. In addition, the location of a varistor 6 is prepared 
between commutator segments 2, and the location of the conductive elastic body 7 is prepared 
identically to a commutator segment 2. 

[0020] Next, an operation of the operation gestalt of this first is explained. Usual DC motor 8 flows 
to the coil 84 with which electric power was supplied to the current from the electric supply, section 
which is not illustrated by the commutator segment 2 through the brush 81, and it was connected 
with the commutator segment 2. And a rotator (core iron core) is rotated by the magnetic circuit with 
the core iron core 83 and magnet 85 which are generated by the flow of a current, and the shaft 82 
which is an output is also rotated. Here, the current which cancels the rapid potential difference 
generated when one commutator segment 2 separates from the condition which the brush 81 
contacted between two commutator segments 2 discharges between said commutator segments, and 
makes the potential difference homogeneity. Since the current which cancels the rapid potential 
difference generated when one commutator segment 2 separates from the condition which the brush 
8 1 contacted between two commutator segments 2 with the operation gestalt of this first to it flows 
one by one to a brush 81, a commutator segment 2, the conductive elastic body 7,. a varistor 6, the 
next conductive elastic body 7, the next commutator segment 2, and a brush 81 and decreases the 
potential difference gradually, it does not discharge between adjacent commutator segments. 
Therefore, the spark discharge between commutator segments can be prevented. 


[0021] Since the operation gestalt of the above first is formed of press maintenance of an elastic 
body, without using the activity of adhesion and melting fixing in the time of attachment of a 
commutator, it is effective in a commutator nucleus deforming or not reducing. Therefore, the 
commutator equipped with the high varistor of quality nature with few incidence rates of defectives, 
such as deformation, can be obtained. 

[0022] Next, the second operation gestalt is explained. The second operation gestalt is what changed 
the configuration of conductive elastic body 7a, and the configuration of the conductive elastic body 
7a is made crooked so that the tip of edge 71a may turn to" the shaft center of a retaining ring 4, as 
shown in drawing 5 (a), (b), and (c). Consequently, since conductive elastic body 7a carries out flat- 
surface contact with a varistor 6, the thrust to the varistor 6 of conductive elastic body 7a becomes 
homogeneity, and can ensure maintenance of a varistor 6. And center-section 72a is curved to a core. 
When attaching the retaining ring 5 to which this varistor 6 was attached in the side which is not the 
supporter of said commutator segment 2, The commutator nucleus 3 which extended outside like 
drawing 4 (c) with the fixture which does not illustrate center-section 72of conductive elastic body 
7a which curved like drawing 4 (b) first a, and has arranged the commutator segment 2 to the 
spreading space W2 is inserted. It arranges so that conductive elastic body 7a may contact a 
commutator segment 2, and maintenance immobilization of the commutator segment 2 is carried out 
at the commutator nucleus 3. 

[0023] The operation effectiveness as the first operation gestalt that the operation gestalt of the 
above second is also the same is shown. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

("Drawing 1] It is the perspective view having shown the first operation gestalt important section of 
the commutator concerning this invention. 

[Drawing 2] a part of DC motor using the first operation gestalt of the commutator concerning this 
invention ~ it is a sectional view. 

[Drawing 3] It is the perspective view of the retaining ring used in the first operation gestalt of the 
commutator concerning this invention. 

[Drawing 4] It is the front view (a) which saw the retaining ring which attached the varistor of the 
operation gestalt of the above first from the direction which attaches the commutator-segment end 
section, is the front view (b) which saw the retaining ring which attached the conductive elastic body 
further from the direction which attaches the commutator-segment end section, and is a front view 
(c) when opening a conductive elastic body so that the commutator-segment end section can be 
inserted between [ the ] conductive elastic bodies. 

[Drawing 5] It is the front view (a) which saw the retaining ring which attached the varistor of the 
operation gestalt of the above second from the direction which attaches the commutator-segment end 
section, is the front view (b) which saw the retaining ring which attached the conductive elastic body 
further from the direction which attaches the commutator-segment end section, and is a front view 
(c) when opening a conductive elastic body so that the commutator-segment end section can be 
inserted between [ the ] conductive elastic bodies. 
[Description of Notations] 

1 Commutator 

2 Commutator Segment 

3 Commutator Nucleus 

3 1 End Section 

32 Other End 

4 Stop Ring 

5 Retaining Ring 

5 1 Periphery (Inner Circumference) 

57 Varistor Insertion Hole (Insertion Hole) 

6 Varistor 

7 Conductive Elastic Body 

71 Both Ends 

72 Center Section 
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